Cross-species comparison of angiogenesis during the premalignant stages of squamous carcinogenesis in the human cervix and K14-HPV16 transgenic mice.
Infection of the human cervix with certain papillomavirus subtypes is associated with the development of neoplastic squamous lesions that can progress to overt cervical malignancies. Recently, multistage squamous carcinogenesis has been achieved in K14-HPV16 transgenic mice, wherein expression of the human papillomavirus (HPV) type 16 early genes is targeted to basal squamous epithelial cells by regulatory elements of the human keratin-14 (K14) promoter. Immunostaining of the endothelial marker vWf revealed a parallel upregulation of angiogenesis during the early neoplastic stages in both human cervix and the epidermis of K14-HPV16 transgenic mice. Moreover, high-grade premalignant lesions and cancers in humans and transgenic mice were characterized by an additional increment in the number of new capillaries and close apposition of the microvasculature to the overlying neoplastic epithelium. Expression of the potent angiogenic factor VEGF was progressively up-regulated during carcinogenesis in both species, correlating with the increased density and altered distribution of the microvasculature. Thus, angiogenesis occurs during the premalignant stages of squamous carcinogenesis in both human cervical disease and a relevant transgenic model and may be controlled by similar molecular mechanisms in both species. These results validate the use of the transgenic model to elucidate the role of angiogenesis during HPV-associated neoplastic progression.